Bisalbumin2mia with Curious Acrocyanotic Skin
Changes (Two Cases).-D. I. WILLIAMS, F.R.C.P. Case L-B. B., male, aged 161. Schoolboy. History.-This boy's hands have always been intensely cold, blue and rather clammy. He noticed three years ago that the little fingers were gradually becoming bent, and more recently the ring, middle and index fingers have begun a similar change but to a lesser degree. His fingers never become white with cold. His feet have been normal.
Family history.-He is an only child. His father shows similar changes without the contracture of the fingers but with the addition of cold, blue feet (Case II). His grandfather. now dead, apparently had similar hands.
Clinical findings.-On examination the hands are remarkably blue, cold and usually clammy. The fingers of each hand cannot be straightened: it is very difficult to explain this. It seems almost as if the skin no longer fits his fingers. There is hyperkeratosis rather like knuckle pads over the proximal interphalangeal joints. There is a cobblestone hyperkeratosis, most marked around the nail folds, which appears to be an exaggeration of normal skin markings. There are two or three permanent white areas amongst the blue.
Investigations.-Hb, W.B.C., E.S.R., transaminases, urine, serum electrolytes, blood urea, serum calcium, plasma phosphorus, serum proteins, liver function tests, ECG, all normal. No cryoglobulins detected. Cold agglutinins detected to a titre of 1:16. X-rays of chest, cervical spine, hands, barium swallow and follow through normal. Biopsy of skin: section shows some hyperplasia of the epidermis which has an irregular "saw-tooth" external surface and is producing abundant dense keratin. There is a fine mosaic type of hyperkeratosis mainly around the nail folds and one permanent white area on the left big toe.
Investigations.-The only interesting finding has been that of bisalbuminaemia.
Comment.-When I first saw the son, and later the father, I had no doubt that the condition of the skin of the hands and the pattern of partial immobility of the fingers and wrists were not acrosclerosis nor a simple acrocyanosis: The surprising finding of bisalbuminmmia in these two patients and in several of their relatives naturally led to speculation of the possible relationship between the skin and albumin changes. Professor N. H. Martin will describe his findings and the family tree. It could be argued that these two extremely rare and curious conditions running through this family are unrelated: on the other hand, it is tempting to think that the presence of an abnormal albumin in the skin and in the tissues around the joints may be playing at least some part in the obvious clinical changes. Some members of the family have the abnormal albumin without the skin changes: so that something more than this abnormality alone would be required for the abnormalities of the skin to be clinically evident.
Professor N. H. Martin: The family tree is shown in Fig. 1 . The open small circles represent members of the family we cannot trace, the open large circles members examined and shown to be normal. The boy and his father are shown thus " as are all other members of the family who displayed the albumin abnormality. An uncle and an aunt, as well as her son and granddaughter, all displayed this unusual serum protein abnormality. Fig. 2 shows electrophoretic analysis on paper of the father and son flanked by normal controls. The unusual splitting of the albumin is seen clearly. These analyses were confirmed by classical electrophoresis and the two albumins separated for further examination on a starch block. They were examined by immunological techniques and behaved in an identical manner to a series of specific antisera. Moreover, their behaviour in binding a series of specific dyes was identical. We have done amino-acid microanalysis and, up abnormality we can find is the difference in the electrical mobility which does not amount to more than one or two units of charge.
In 1956 Dr. M. E. Mackay and I made a careful study of the reaction of human albumin to heat. We found that under carefully controlled conditions at 56°C, albumin would split into two components demonstrable by electrophoresis. This did not appear to be associated with fragmentation of the molecule and we wondered whether it could not be the result of unfolding of the albumin with molecular reorientation.
The beautiful work of Perutz and his colleagues (1960) on the intricate folding of hemoglobin is well known. We wondered whether the difference between the two albumins in this family might not depend on alteration in the folding of albumin as if nature in this instance had tied a "'reef-knot" in 50 % of the molecules and a "slip-knot" in the remainder. Sailors will appreciate the potential dangers of such an error. Humphrey et al. (1957) have shown that there is a considerable amount of albumin in the skin.
It is tempting to think, therefore, that if the albumins with the "slip-knot" in them failed to do their jobs, might not the skin be the place in which one would see manifestations of their failure. However, the four other members of the family, whose serum also contains abnormal albumin, have no skin lesions. Of course we do not know whether the "reef" or the "slip" knot is the normal configuration.
If this abnormality is gene-linked, it is a dominant heterozygotic character. It is natural therefore to compare it with gene-linked abnormalities such as the sickle cell trait. However it does differ in one striking way from the sickle cell families. Whereas the amount of abnormal hemoglobin in the sickle cell trait can vary between 20 % and 50 %, in all the persons examined with bisalbuminemia the two albumins were present in about equal proportions. with a three-year history of distortion and lack of growth of the finger nails complicated by recurrent painful paronychia. The toe nails were not affected. There was a history of nail biting and enuresis but Dr. Hare regarded the condition as being congenital in origin even though of late appearance.
Six months ago she developed discrete, brownish warty lesions on the side of the neck and the dorsum of the hands. The latter have cleared coincident with or influenced by oral vitamin A (150,000 i.u. daily).
At the age of 5 she was investigated for abdominal pain and recurrent intestinal htemorrhage and the possible diagnosis of von Willebrand's disease (pseudohkmophilia) was made. All htmatological investigations including capillary microsropy were negative and since that time there has been no recurrence of symptoms.
Family history. -Younger sister has von
Willebrand's disease but her skin and nails are normal.
Examination.-The finger nails of both hands are dystrophic and some show mild paronychia. There are discrete brownish warty lesions on both-sides of the neck. Repeated examination of nails for fungus gave negative results.
Histology.-Darier's disease showing typical intra-epidermal clefts containing acantholytic cells.
